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ABSTRACT © 3 . 
Data from ee general ‘psychology classes were used ‘. 
ina study of the chunking method of teaching and studying. Two ©: 
. classes participated in a study on chunking study outline . (cs6) 
length, and one ina study on retention rates. Results of students 
with high and low cognitive processing capacities (CPC) were also 
compared. It was found that a CSO should be short, that retention © 
following learning with the chunking‘ method may: be near perfect, ‘that. 
test performance was affected by the type of knowledge ‘tested, and a 
tha PC may have some effect on long-term” retention. The relation = 
betw CPc and test performance, howéver, appears to be - 
. . insignificant when using the chunking method. (Samples of, short, and 
* long eRaGkAn study outlines are appended.) (t3) 
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An earlier stidy (Reference Note 1)" found, that ‘the success 
Fate (letter grade of C or higher) of provisionally aRCeP red: 


students with low Scholastic Aptitude Test, Verbal scores (350 


i 
classes. 


longitudinal) for these classes were significant. 


‘The Swen method, 
their cognitive peemanednig capacity (CPC) (Furukawa, aT) £6 a 


"determine fie quantity of information to he tad at one 


a chunking study outline (CSO) was provided by the teacher along 


with a progrdmmed unit on, 


CSO in studying 


‘ a “critical element” 


A 


Gsmagers— 


Statement of the Problem 


further evaluation for adoption. 


meaningful whole. 
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-To facilitate the processing of information, 


(Furukawa, in press). 


been substantiated in a.separate study (Furukawa, 


were subjects of paragraphs and sentences. 


e 


among other things, 


Il 


or less) was increased fron 38% to an average of 90% for two 


Pretest-posttest comparisons (cross-sectional and ; 


T 


oe was that the chunking method of teaching and studying merited 


in PARENT Rs Pequaves students to use | 


time dnd to progressively chunk these discrete units into a ae —s 


the use of the 
The CSO was said to be 
of the teaching/studying method, 
1977). The « 
Eee consisted of chapter, section, and subsection headings and 

their key words-normally nouns or adjective-noun pairs that - ' 
, | Each line of the CSO 


was considered to be a discrete unit of information during the 
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beginning stages of learning, with students skuietan these in. 
quantities that approximated their CPC. In reviewing, however, 
“students shifted the focus of learning from the parts to the 
whole by first learning th¢ Sauk: seneaay and subsection 
wcrc rat. then the parts (paragraph and Buspeeeniae subjects), 


with the higher-order words serving as nexuses to tie together. 


the lower-order words. ; 


The original study jesked and answered a broad “question: 
Will the chunking method of me eee and studying result in an 
improvement of student success rate? Once a positive answer was 
obt dined, more refined or precise questions needed to be asked 
ahd’ answered. The purpose of this paper is to present the answers 
to bbe following ubenangin 
vee Will differences in the length of the CSO affect test 
ube wad a 
Via, Will] retention rates differ significantly from the 


immediate to delayed posttest? 
3. Will retention rates differ according to the type 


knowledge measured (i.e., discrimination learning, conceptp, 
5. a > , 


tules, or problem solving)? 


4. Mill! there be a difference in test performances between 


high and low CPC students? 


’ /' fy 
The first question on the length of the CSO was based on 


pig at ebay Wen tn the earlier study that the CSO was a "critical 


: : / 
yf element" 


f£ the method. Since the CSO ts of value in the -unitizing 
process and in the reduction of time requirements (Furukawa, 1977), 
the CSO a be iudens to the essential information discussed 
Senate! eases many students wefe observed to be dis- 
regarding this caveat and were adding, for example, complete 
ot 
ys 
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“definitions and descriptions to the key words given. The value 


of such additions needed to be determined. Parenthetically, 
ie! xhoula be noted that the question of etiae versus no outline »' 
has already been answered by another study (Furukawa, 1977). 

In that study, a chunking programmed instruction with the CSO 
was found to be wuperdar to an identical unit of programmed 
instruction without the+CSO. 

The second question on the retention rate differences was 
raieed in earlier seins by other investigators. ,Sterrett and 
Davis (1954) surveyed retention rates of information learged’at 
the-elementary, secondary, and collexs levels and concluded that 
"factual material is readily forgotten whereas concepts and 
principles are retained with little loss over long periods." 


biel 


(p.457) Especially relevant to the present study are two in- 


vestigations dealing specttTesiiy with general paychology, one 
by Jones (1923) and one by McKeachie and Solomon (1957). Jones 
found that most of the facts learned in a colleg RBIS. 
course was fureabien quickly, with only 35% being retained after 
8 weeks. After deducting pretest knowledge (54%) from a test 
given at the end<of the course (73.5%) and ané given about 8 
months later (70.7%), McKeachie and Solomon nested that there 
was an 85.6% retention, rate over the time span. . a 
Based on the retention rate studies, the third and corollary 
question on retention rate differences based on the type of know- 


¢ 
ledge measured was raised. According to Gagné's classes of be- 


‘havior (1965), there is a hierarchy of behaviors, with problem 


solving at the apex and signal learning (classical conditioning) 


at the base. Judging from the studies cited earlier, problem. 


/ 


Ne 
4 A Ny. 


. 


é 


solving, rules (principles) and concepts should be renonbered 

most and AbeerGhine€ien. Leaeniee remembered least. "Nevertheless, 
the objective of general psychology ourses is to teach concepts 
and principles and not problem solving, which is cawaliy reserved 
for advanced courses in psychology. The answer to the question 

on eebention differences based on type of knowledge dicunee was 

: expected to shed some light on achievement of the course objectives. 

The fourth question on differences in performances between 
high and low CPC students was based on earlier findings of a con-' 
sistent disparity between the performances of high and low CPC 
students. Examples of this disparity have been found with dif- 
ferent learning modes (Furukawa, 1977) and with different infor- 
mation loads (Furukawa, 1970). The viability of the chunking 
method can be further established if it were instrumental in 
aiiwtnatiun or reducing performance differences between high and 
lay tad eetdentex . 

‘Sipqecta, : 

The data presented here were gathered in three separate 
general psychology classes: Two were used car ble addy Bh cso 
length and one in the study on retention,gates. In comparison 
“fo the retention rate study clages, the CSO length study classes 


had a geomewhat restricted range of CPC scores. 
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? 
Procedure 


In the CSO study, one class of students was given a short 
CSO for three chapters and a long CSO for the next three chapfers 
(see Table 1 for abbreviated versions of both types), with a 


counterbalanced order of CSO length for the second class. A 


40-ite@|multiple-choice immediate- posttest was administered 


- 


O 


after every three chapters. 

_m ‘the retention sens students were given a delayed poate. 
test ‘on materials covered in oie first chapter, ’a chapter for 
: era tuned bate posttest PUORTE RENE of 10 multiple-choice 
"questions had penn sduiptatered about 3 months ‘ eatlier. The 
— posttest consisted of 1) questions, “3 on discrimination 
learning, 3 on Veaneipeay 3 on rules’ or principles, and 3 on 
“problem solving » Students were! given a* short CSO for the chapter. 


For both studies, tests of cPC and a pretest on genesel 


peychology were aveeavered to all. students. , : | 
* , ‘ ; AY 
Results 


The results are presented in the onder in which the questions 
were\ asked on CSO length, retgntion rages, and crc. 

re in the length of the CSO appeared to affect test me 
eueddrmanceas The result, showed a statistically slentttcant | 
eee favoring the short cso, £ (Si) -= 2.7%, wie 2OLes The 


4s 
mean scores were separated by 1.50 points. ‘Translated into letter 


grades, as many ag 38% of the students who used the longer out- 
lines for a, particular tést could have received a higher letter 
grade by using the shupeee SR Tined, | 

oer rates differed slightly from immediate to delayed : 
posttests. | On the immediate posttest, which was given after the 
completion of the study of three shapers: the students remembered 
72% of the materials on the chapter tested, On the delayed caune 
test, covering the same chapter afher a time lapse of approximately 
3 months, 66% of the materials were recalled. he sieted Poe peter 
csewbedies: Lerctexe scores) of 32%, these apeunbaude become 40% and’ 


34%, respectively, for an overall retention rate of 85% ‘over the 3 


6 | 8 


months. When the delayed posttest is adjusted to omit problem 


solving questions (the justification for this was presented 
earlier and is substantiated in a paragraph to follow), the delayed 
‘retention percentage becomes 70% or 38% with adjustment for rior 
knowledge. With the <a jaenment the retention rate becomes es 


x 
impressive 95% over the 3-month period.. 


An analysis of the delayed posttest in terms of types of 


knowledge tested, namely, discrimination learning, concept lohan 
; ; \ 


ing, rule Lianne and problem solving, revealed mean scores of 
1.92, 2.19, 2.17, and 1.65, respectively. An analysis of va os 
for eer eee was significant, F (3, 369) = 13.36, < 
001. A further caienoite showed that rule learning was signifi- 
cantly superior to discrimination learning, F (1, 123) = 8.06, 
p< .ol. Therefore, differences between concept versus dis¢crimi- 
gation learning and rule and concept versus problem solving were 
also significantly different, at least at the “01 level. 

The a a aici of the high CPC students were found to be 
ne to those of the lo& CPC students on the’ delagen posttest 
only, t (85) = 1.43, p< -05, with mean scores of 8.38 and 1.76, \ 

“respectively. ° 

The correlation between CPC and igdediate teat scores was 13 
awa Torcthe delayed the earrelation was .10. Neither of these 
correlations was significant. 

_ Conc Jusions uy 4, _ . #3 

The findings appear to support these éoncivueioun: 

Py, dis ‘Chunking, study sibidees used in the chunking method of 


teaching and studying ghould be short, The CSO should be limited 


to addins OF: chapters, sections and subsections and usually 


nouns or adjective-noun pairs that are subjects of paragraphs and 
y 


sentences, . 

2. Retention following learning with the chunking method 
may be near-perfect at 95% or at least at the 85% level, with ; 
over a 100% gain er: pretest scores. | 
| 3. Test performance was affected by the type ne knowledge 

>» . ‘ 


‘tested, with students doing best on concepts and rules. 


4. Cognitive processing capacity differences may continue 


4 . 


to have some effect on long-term retention, but the relationship 
between CPC and uae performances appears to be insignificant when 
using the chunking method. 

The effect of CSO length differences probably can be attri- 
buted to two related factors: One, ine mee information given, 
the greater the information load to overtax the CPC of the, learner. 
ei the more information available, the greater becomes the ‘di ffi- 
culty of chunking the information, to include selection of nexus 
words. One other factor may have operated to wrought a dilevory 
effect on Laapatng’ When all of the information was available for 
puaddne (e.g., a word and its tte ten. less effort may be 
expended in learning. The learner read everything and understood 
the information. Unfortunately, understanding and remembering are 
two different processes. 

The retention rates may be considered to be superior % ; 
because of the percent retained, of the saan over pretest scores, 
and of the ability of the students involved. This third point 
can bé iiaeteared by ‘the low Scholastic Aptitude scores of many 
e the students and by the percentage of the Information orlgi- 


nally known on the pretest. “In the McKeachle and Solomon study, 
* \ 
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54% of the information was dlready known compared to 32% in-the 
present study. In short, the students in the present ‘study may 
have gained nearly twice as much as those in the McKeachie and 


Solomon study and yet managed to retain the same percentage or 


more. | ; ; . . \y . | har 

. the testing for knowledge in the four categories of dis- 
crimination learning, concept learning, rule learning, ‘and problem 
solving provided us with new insights sa the ettatanent of course 
“objectives. In introductory coursed, the main objective is mastery 
of concepts-and principles. These are then to be used in future 
learning of more complex principles and in the correct applications 
of these deineiples in appropriate situations.: Consequentiy, \ 
‘little or nw problem solving was taught. The results point to “ 
efficacy of che chunking method of teaching and studying in the 
learning of concepts and principles. 

A substantial relationship between CPC and posttest perfor- 
“mances has been found in earlier studies of Furukawa (e.g., 1970; 
L977) In the re studies, this relationship appeared to in- 
crease from immediate to delayed posttest unless chunking -had 
taken place. In the present study, chunking probably occurred as 
ie retatiunehte between CPC and test performance decreased glightly 
from immediate to delayed posttest and both coefficients of corre- 

Lut tex wureaner signif ieant. Nevertheless, the effect of CPC dilfer- 
ences seems to have had some influence on oa delayed posttest perfor- 
mance, with the high CPC students being superior to the low CPC 
students. This seemingly contradictory effect may be partially 


explained by the fact that the latter test was an extreme groups 


analysis which omitted the medium CPC subjects. The medium group 


ti 
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: may represent a good deal of vartability, with performances being Fs 


affected more by other factors than CPC. In the final analysis, 
the possibitivy exists that low CPC students may need to carry a 
sedueed ~redse hour load to give them more time ‘to increase 

original learning and to overlearn the information for long-term, 


retention. 


In summary, the data presented-here provided further 


ra 


evidence of the viability of the chunking method of teaching and 


ad 


studying. 
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Table 1. Sample of .Short and ang Chrnking Study Outlines 
Short dit 1ine , , ; 
I. Three levels. of memory (p. 178) 
A. ‘Levels P 
1. peesey Keied 
2 aed Eee memory 
3. long-term memory 
B. Sensory store | ; r 
Cc. chopkcterduwnery 
l. seven items 
2. chunking 
3. rehearsal 


4. retrograde amnesia 


5. coding. a i. ; 
D. Long-term memory * 
L. -highly sehantdeed . | n 
2. retrieval . 
. : fia? Ne a. accessible 
b. available 
a: cueing . 
.: 4. ,.mnemonic device os 


a 


b. categories 


Long Outline 


~~ 


I. The three levels of memory (p. 178) 
A. Sensory store 


* 1. First receives Information coming in from our sense 
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at ae 
Fe 
= et 


: re EAR dee 7 
ae ee? BE, \ 
a receptors’, ‘ | 
- j ‘e ‘ ny . “ay , & . 
gS BL Short-term memory ' . ™ 
> Nae \ . “6 . . 


; \. se 1. attention span 
| a a wee 
aes . Ka a 26 


limited. capacity for storage 


a. can only hold ‘7 items of. information at any 


» a 


3 = r 
“+ : given time © > ; 
a; ¥ 3. chunking s 

hie es ae Px, 
ee Ge / a. grouping information together so more can be’ 

vig 3 i, : : 

: \ . \ i 

a . ¢ ce retained 

att = \“e rehearsal < , 

7 7 eee en ees wee — ; ; 
FF ; a. repetition necessary for material to be trats- 
ce * c : ferred into long-tetm memory 
7, Ss 4 ae 5. . retrograde amnesia’. . . ; Pade wv 

nd . . : wt ‘ - 

‘a. inability to recall events that took place 
é a- : ; 

, . ‘ ‘ ““-tmmediately before a critical event 

oar As . : ; = 
. _ ~~ 6. coding 

~~ , : ; 
‘ a. compressing information into abbreviated form. 
C. Long-term memory 
1. highly organized and relatively permanent 5 
P 2. the retrieval process : 
a. means by which one.draws upon information in 
i a. . % 

. longterm memory 
. Pg y 3 7 . | 
+H lb. available memory 5; 

oe : : ‘ , : “i , = * 

Mine 9g ' (1) information stored in’ long-term. memory 

oi = ‘ : " but not necessarily retrievable. 
%, ‘ ; . i 
* ‘ c. accessible memory. 
j (1) information that can be tapped 
. | 
“i 3. ‘cueing 2 
. 4 
: tices 2 i >. a. checking each of a number of categories in turn 
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“until one finds the desired 4nformation 


categories 
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(1) “grouping based on similarities among 


‘ 
. 
- {tems - ; - 
- . 
e 
, 
i 
4 . 
. 
a 
’ 
5 
eo 
; v 
; 
. 


. 
: . * | 
. : . 
. 
- a r 
- 
e ‘ 
ay . ! 
< - 
4 * ‘ ’ 
* ai t 
. 
' 
‘ 
. 
aan) 
YL . 
oP u 
' . 
' Vee 4 
. 
‘\ 
ry 
‘ ' 
. o dh 
. 
e . 
‘ - 
‘ ’ . 
‘ 
Ww oe 
“ t ree 
* N ¢@ ‘ 
. ' 
2 . 
« . 
e c 
+ 
> ° 
Paar. * 
’ *e. 
a 
f 
A 
7 oa ' . U é 
’ oN 
| e 
¢ 
: 
. es; 
e « 
ro 


. i heh > ‘ : 
SN eas 
tu ‘ 
{ is ' 
: Lan Gao | ‘ ‘ 
. oor . . . Py 
‘ , {¢ 
‘ L ; = 
. i v! t ‘ 


% 


Chunking, Method of. {Teaching and studying: II 


aa) | 


aos | i : . od 
i | t . : ’ 
ABSTRACT , 


‘Further GVaLaae rons eee hbahtng method provided these four 
“findings: One, "shorty! ‘ opposed to long, chunking. study 
‘' ‘ : . 


Suerte led to Kighes 


Be sit performances. Two, a small difference 
. t 

iN: ; 

was found between, immed iat 


and delayed posttest eee: rates, 


with 85% to: 95% of eigde ti pF arning betee retained were a 3- 
Ln 
month interval, Three, retent n rates were highest for concepts 


and rules and lowest for discr minatiops ‘and peer ven solving.’ 


A . 
. 


Four,’ high cognitive processing papeer ey peudenia were signifi-. 


cantly. RErber than -the low students on only the delayed posttest, 
is ) 


but the: aeBgiarion was not; shee eates, The findings appeared. 


« 


to add further evidence in support of tie ehuneets method of teach- 


ing and studying. 
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